
Atopic dermatitis (AD) is a chronic, relapsing, inflammatory
skin disease that typically starts in early childhood and can persist
into adulthood in some cases. AD is characterized by highly pruritic
outbreaks, xerosis, and cutaneous inflammation manifesting as
acute, subacute, or chronic eczematous dermatitis.1 Although
multiple treatment algorithms for AD have been suggested, they
have failed to simplify decision making sufficiently to encourage
their routine incorporation into patient management. The primary
objectives of this expert roundtable are to document current
treatment approaches in an algorithm that is both therapeutically
comprehensive and practical for patients and parents (where
applicable), with utility in everyday practice.

The prevalence of AD has been increasing worldwide, with rates
in the United States (US) ranging from 10 to 25 percent in children
and approximately 3 to 5 percent in adults, depending on the
population. The annual prevalence of new AD cases among children
less than 17 years of age in the US is reported to be approximately
11 percent.2,3 However, accurate diagnosis may be complicated by
the wide variability in clinical presentation and the lack of consensus
around diagnostic criteria, especially in adults.4 Eighty-five percent
of AD cases start before the age of five years.5 Some patients
outgrow the disease around puberty, while others continue to suffer
throughout their lives. Various reports set the prevalence of adult-
onset AD at between 13 and 47 percent.6

Published criteria for diagnosing AD are as varied as the clinical
presentation of AD itself. AD is typically diagnosed based on clinical
manifestations and patient history. Itchy skin is the cornerstone of
the diagnosis, followed by several other criteria, such as age of onset,
sites of predilection, family or personal history of atopy, distribution,
xerotic skin changes, tendency to relapse, and appearance of
lesions.3,4 Patients are often classified as having mild, moderate, or
severe disease, which is then used as a guide for treatment selection.
Several instruments are used to assess the clinical status of patients
and establish severity, but the two most common are the SCORing
Atopic Dermatitis (SCORAD) tool7 and the Eczema Area and
Severity Index (EASI), which were recently found to be comparable
(Table 1).8 There is a paucity of data on the distribution of AD
severity, with mild, moderate, and severe AD reported to affect 84,
14, and 2 percent of cases, respectively, in the pediatric population,
with much higher percentages of patients with moderate-to-severe
AD in the adult population.9
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Introduction

During the 2013 South Beach Symposium in Miami Beach,
Florida, eight dermatology thought leaders convened for a roundtable
meeting to discuss atopic dermatitis. The primary objective of this
meeting was to bring together a panel of experts in atopic dermatitis to
discuss, develop, and publish atopic dermatitis treatment guidelines.
The consensus recommendations describe evidence-based treatment
approaches for atopic dermatitis in an algorithm that is both
therapeutically comprehensive and practical for utility in everyday
practice. 

The roundtable discussion and this supplement were supported by
Onset Dermatologics. See author disclosures on page S18.
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The etiology of AD is not well understood. Evidence
suggests that AD is a multifactorial disease with complex
interplay between genetic and environmental factors. Clinical
phenotypes include xerotic skin changes, eczematous plaques
in various stages, lichenification, marked pruritus, associated
sleep disturbance, increased Staphylococcus aureus
colonization, and predisposition to skin infection, with
laboratory assessments showing increased immunoglobulin E
(IgE) and eosinophil counts in most cases.10

It is abundantly clear that there is a genetic
predisposition to AD. A child has a twofold increased risk of
developing AD if one parent has the disease and a threefold
increased risk if both parents are affected.10 Evidence
overwhelmingly suggests a pathological link between AD,
allergic rhinitis, and asthma, with AD being the skin
manifestation of a systemic disorder. Data have suggested
that AD is often the first step in the emergence of an allergic
triad that is often referred to as the “atopic march.” This
refers to a progression of atopic disease that is believed to
start with atopic dermatitis and subsequently progresses to
asthma and allergic rhinitis.5

Pathogenesis of Atopic Dermatitis 

With the incidence of AD increasing worldwide, interest
in the pathophysiology of AD has increased substantially.
There are two competing hypotheses on the pathogenesis of
AD. The first is the “outside-in” hypothesis, which posits that
there is an inherent barrier disruption with epiphenomenal
immunological sequelae. The opposing hypothesis is the
“inside-out,” suggesting a primary immune defect with
secondary barrier disruption. According to the “outside-in”
hypothesis, a defective stratum corneum (SC) permeability
barrier may trigger the release of proinflammatory cytokines
(e.g., interleukin [IL]-1, IL-6, tumor necrosis factor [TNF]-α),
abnormal keratinocyte hyperplasia, and secondary
inflammation.11,12 Elias et al11 substantiate this hypothesis with
several lines of evidence. The magnitude of SC barrier
permeability impairment, characterized by increased
transepidermal water loss (TEWL) and decreased SC water
content, corresponds with greater AD severity. While normal-
appearing skin of AD patients does exhibit SC barrier
dysfunction, the increase in TEWL and drop in SC water
content are less than in lesional AD skin. The importance of
barrier integrity is highlighted by the fact that topical barrier

repair therapies are able to reduce the need for topical
corticosteroid (TCS) use,11 potentially maintaining the
structural and functional integrity of the SC.

Studies have shown that mutations in the filaggrin gene
(FLG), which regulates epidermal terminal differentiation
and creates a template for assembly of the cornified envelope,
occur in a subset of AD patients.3,13 However, the role of this
FLG mutation (FLGm) in creating the AD phenotype remains
unclear; the mutation is absent in 50 to 90 percent of the AD
population, some of those patients who carry the mutation
outgrow the disease, and AD patients are shown to have a
broad range of terminal differentiation abnormalities, such as
in loricrin (LOR) and involucrin (IVL), which are also
important proteins in the formation of the epidermal
barrier.14,15

The “inside-out” or immune-driven hypothesis suggests
that the abnormal epidermal phenotype found in AD skin is
driven by increased expression of cytokines produced by
distinct T-cell subsets.16 This hypothesis, and the notion of AD
as an immune-driven disease like psoriasis, is supported by
the effect of broad T-cell–targeting therapeutics in AD, such
as cyclosporine A, and is now gaining wide acceptance after
recently published Phase 1b studies showed that dupilumab,
an anti–IL-4 receptor alpha (IL-4Rα) monoclonal antibody
that blocks IL-4 and IL-13 signaling, potently inhibits the T
helper type 2 (Th2) pathway.17,18 Based on recent data, the
new paradigm of AD pathogenesis holds that T cells and their
related cytokines and chemokines are primarily responsible
for the inflammatory responses, with contributions from other
factors, such as the epidermal barrier and IgE. The role of IgE
in AD remains unclear, but IgE levels have been shown to
correlate with disease severity in extrinsic AD, which
comprises the majority of cases.19 Th2 immune polarity in AD
is well documented. The Th2-related molecules (e.g., IL-4, IL-
13, chemokine [C-C motif] ligand 17 [CCL17]) dominate the
immune infiltrate in AD.16 Importantly, linking the immune
and barrier hypotheses, the Th2-dominant cytokines in
addition to the Th22 cytokine IL-22 were shown to
downregulate terminal differentiation proteins as well as the
production of antimicrobial peptides (AMPs) in keratinocytes,
such as cathelicidin (LL-37) and human beta-defensins.20–22

The inhibition of the terminal differentiation proteins and
AMPs ultimately contributes to the barrier deficiency in AD
and increased skin infections.20,23 The strongest support for
the pathogenic role played by the Th2 cytokines IL-4 and IL-
13 in AD will now be provided by the clinical efficacy and
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epidermal changes obtained with drugs targeting the Th2
pathway. What remains to be determined by long-term studies
is whether Th2 antagonism will lead to restoration of the
terminal differentiation proteins.

IL-31, another important Th2 cytokine that was recently
implicated in the induction of pruritus in murine studies, has
been shown to play a major role in AD. It, too, was shown to
inhibit terminal differentiation proteins and AMPs in human
keratinocytes, and its expression was markedly increased
with the onset of acute AD.24 Levels of IL-31 are increased in
AD lesional skin and increase with the severity of AD.
Interestingly, staphylococcal endotoxins can induce IL-31 in
macrophages and monocytes, which in turn escalates
scratching, further increasing the potential for bacterial
colonization or infection with S. aureus.16,25,26 S. aureus
colonization contributes to the pathophysiology of AD by
serving to induce a flare or prolong an active eczematous flare
through production of specific toxins called superantigens. 

The role of staphylococcal superantigens in AD is
supported by the correlation of AD severity with the presence
of IgE antibodies to superantigens, superantigen-induced
activation of infiltrating mononuclear cells augmenting
allergen-induced inflammation, induction of mast cell
degranulation, and activation of Th2 cells by superantigens.27

Recently, novel T-cell sub-
sets have also been implicated
as potential players in AD.
These include Th17 and Th22
cells and their respective IL-17
and IL-22 cytokines. Data
suggest that IL-17 and IL-22
cytokines regulate the expres-
sion of AMPs in keratinocytes,
resulting in inflammation.28

IL-17 is expressed in acute
skin lesions,29 and Th17 cells
are increased in peripheral
blood mononuclear cells from
patients with acute AD, further
supporting the possible role of
this axis in acute disease.24,28

Additionally, there may be
interplay between IL-17 and IL-
22 in inducing the terminal
differentiation genes, specific-
ally the S100 proteins.24

However, while psoriasis is a
disease that is heavily centered
on Th17, IL-17 does not play an
equal role in AD.22,30

Environmental Factors

There is a paucity of
rigorous data regarding environ-
mental factors that cause or
exacerbate AD. Much of the

data is generalized and then complicated by individual
differences within AD. Nevertheless, management of patients
with AD should include questions about their environment in
an effort to improve quality of life. Langan et al31 conducted a
study of 60 children with AD, with a “bother” score as the
primary outcome. Results showed that an increase in severity
was associated with nylon clothing, dust, exposure to
unfamiliar pets, shampoo, and sweating; these factors were
enhanced by cold temperatures. Body site-specific flares were
associated with nylon clothing (trunk and limbs), wool
clothing (trunk), and unfamiliar pets (hands). Moreover, a
combination of any 3 of the 7 variables increased AD
severity.31

House dust mites have been documented as a possible
risk factor for the development of allergic diseases. A study of
19 children with AD and 21 healthy-skin controls was
conducted over a two-year period. Samples were collected
from bedding, clothing, and skin. Results showed that the
children with AD had significantly more positive skin samples
of dust mites than the control subjects (84 vs. 14%). In
addition, there was no correlation with bedding or clothing.
The researchers concluded that a higher prevalence of dust
mites on the skin of AD patients compared with controls
suggested a sensitizing or disease-exacerbating effect of dust
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mites in these patients.32

Industrialization has been implicated as a primary reason
for the increased incidence of AD over the last 30 years. Air
pollution from motor vehicles, energy production, and
factories have been suggested as factors in the development
or aggravation of AD.33 A direct correlation exists between the
increase in risk of atopic diseases and allergic sensitization
and exposure to traffic-related air pollution. The closer a child
lives to a busy street, the higher that child’s risk for AD due
primarily to nitrogen dioxide.34 On the other hand, a farming
environment appears to protect against the development of
allergic diseases. In a cross-sectional survey study, exposure
before or within the first year of life to stables, farm milk, or
both was associated with lower frequencies of allergic disease
relative to study participants who were not so exposed. The
children who had the lowest frequency of allergic disease
were those who were continually exposed from birth through
five years of age.35

Allergic contact dermatitis as a result of topical treatment
for AD is a factor to consider if treatment is not improving
symptoms. In a study of 641 children with AD under the age
of 16 years, six percent had a positive patch test to one of
seven agents tested: chlorhexidine, hexamidine, budesonide,
tixocortol pivalate, bufexamac, sodium fusidate, and the
current emollient used by the child. The agents with the
highest percentage of sensitization were the emollients
(47.5%) and chlorhexidine (42.5%). Risk factors associated
with increased sensitivity were AD severity, early AD onset,
and IgE-mediated sensitization.36 In recalcitrant AD patients,
a patch test may be warranted. A study of 79 children resulted
in 51 percent having one or more positive allergic patch test
reactions, of whom 55 percent had AD. Nickel was the most
common contact allergen.37 Oat sensitization is a surprising
potential culprit for AD, considering the plethora of oat
products on the market specifically for skin conditions;
nevertheless, Boussault et al38 showed a higher-than-expected
rate of reaction to oat-containing products.

One reasonable concept to explain the increase in
prevalence of AD is the “hygiene hypothesis.” Epidemiological
studies have associated higher socioeconomic status with
reduced exposure to bacteria. Data support a relationship
between low levels of bacterial exposure and reduced
activation of Th1 cell–mediated immunity and a subsequent
increase in Th2 cells leading to diseases, such as AD.14,33

However, challenges to this theory are emerging. Data from
cohort studies bring into question the validity of the
hypothesis, concluding that the effects of environmental
factors are disease specific.39 Alternatively, AD prevalence
may be dependent on environmental stressors that interfere
with the epidermal barrier. Irritants or chemicals may account
for this breach in the skin leading to or exacerbating AD. The
results of a recent cross-sectional study indicated that
exposure to detergents or salts in hard water and chlorine-
based oxidants in swimming pool water increased the
prevalence of childhood eczema.40 This contradicts an earlier
prospective cohort study that found no detrimental effect of
babies’ exposure to chlorinated swimming pools on the
development of atopic disease.41

Dysbiosis, the imbalance of micro-organisms on the skin,
can occur with the application of topical irritants or the use of
systemic antibiotics. The homeostasis maintained by AMPs
that reside in the SC antimicrobial barrier is reduced in AD,
which may explain the increased incidence of flares and S.
aureus infections in these patients. In addition, normally
occurring Staphylococcus epidermidis acts as a barrier to
potentially pathogenic microbes by enhancing AMPs.
However, when AMPs are reduced and an immune imbalance
results, S. epidermidis becomes potentially pathogenic.42

Cohabitation of patients with allergic diseases with pet
dogs or cats has long been a topic of discussion. Previous
reports have endorsed the avoidance of exposure to dogs or
cats due to their purported promotion of allergic responses. In
contrast, more recent reports have refuted these claims and
suggest that living with pets might actually confer
immunity.43,44

Food has been raised as a factor in AD and represents
an area of continuing conflict. Food allergies are classified as
either IgE-mediated or non–IgE-mediated.45 A large
international study tested the association between AD and
IgE-mediated food allergies, specifically to milk, eggs, and
peanuts. Children with the most severe AD and at the
youngest age of onset had the highest frequency of IgE-
mediated food sensitivity (64%).46 Late atopic reaction to
food is considered a non–IgE-mediated reaction. Noh et al45

found that patients with a milk allergy have an allergen-
specific response of decreased regulatory B cells compared
with an increase in controls. However, both milk-allergic and
milk-tolerant subjects, when stimulated with an allergen,
demonstrated increases in regulatory T cells. Thus,
regulatory B cells seem to influence non–IgE-mediated
immune responses to food allergens.45 The delay of the
dietary introduction of cow’s milk and other foods is still a
common recommendation. However, a study showed that
delaying foods—particularly cow’s milk—in the first two
years of life did not prevent development of atopy. In fact,
delaying their introduction was associated with a higher risk
for AD. In addition, the elimination of milk in the diets of
children with AD may lead to an unnecessary dietary
deficiency.47 This was also true for other food products
tested.48 The American Academy of Pediatrics has changed
their guidelines on food restrictions in children, including
children with AD, citing a lack of evidence that diet
manipulation among pregnant or breastfeeding mothers can
either cause or prevent allergy in a child. The new guidelines
for children at high risk for AD and those who already have
AD indicate that breastfeeding for the first four months of
life (or substituting extensively hydrolyzed formula) may be
beneficial. The guidelines also call into question the benefit
of delaying the introduction of solid foods beyond 4 to 6
months of age, as there is insufficient evidence of a
protective effect of delaying food beyond this time frame on
the development of AD.49 A review of epidemiological studies
failed to show that breastfeeding directly protects infants
from AD; however, breastfeeding remains a
recommendation due to its many other benefits to the
infant.50,51
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It has been proposed that probiotic bacteria may be
protective against AD due to their stimulation of Th1
cytokines and suppression of Th2 cytokines. This theory
would also support the hygiene hypothesis previously
discussed. Wickens et al52 showed a 50-percent decrease in
AD prevalence at two years of age (with a persistent effect up
to 4 years) in children whose mothers ingested
Lactobacillus rhamnosus from 35 weeks’ gestation until
birth, following which L. rhamnosus was given to infants
from birth to two years.52 L. rhamnosus GG, a specific
genotype, has also demonstrated potential in the treatment
and primary prevention of AD, but intervention trials have
been mixed. A clinical trial with seven-year follow-up shows
that L. rhamnosus GG is useful in the prevention of AD in
children at high risk of allergy.53 Contradictory results were
reported in another trial, in which supplementation with L.
rhamnosus GG during pregnancy and early infancy neither
reduced AD nor altered its severity.54

Prebiotics, nondigestible carbohydrates that encourage
the growth of healthy bacteria in the colon, may reduce the
risk of developing AD. Pooled results of four studies showed
that prebiotic supplementation of infants reduced AD risk by
a ratio of 0.68. There was no reduction in risk for the
development of asthma or urticaria.55

The confounding issue is whether AD can develop or be
exacerbated due to food or supplement sensitization, or
whether AD causes food sensitization. A study by Lowe et al56

found that, in some infants, sensitization preceded the
development of AD (hazard ratio [HR]: 1.63), while AD in the
first six months was associated with increased risk of allergen
sensitization at one year (HR: 2.34) and two years (HR:
3.47).56 The guidelines of the National Institute of Allergy and
Infectious Diseases recommend that children less than five
years of age with moderate-to-severe AD be considered for a
food allergy evaluation.57 Nevertheless, food allergy testing is
controversial. A study assessing the value of serological
testing for food allergies in AD children concluded that
“physician and patient misinterpretation of the relevance and
reliability of allergy testing may misdirect proper prevention
and therapy of AD.”58

Quality of life-related factors may also increase the risk of
developing AD or exacerbate the disease. Stress has been
shown to increase flares and disease risk; divorce or
separation increased the risk by an odds ratio (OR) of 3.59.59

Nonrestorative sleep due to sleep problems has also been
associated with various medical conditions, including AD (OR:
2.18).60

Pruritus

Pruritus is the hallmark of AD. This symptom is arguably
present in 100 percent of patients and has the most profound
adverse impact on quality of life. Pruritus results from a
complex interchange of chemical and peripheral mediators.
Alterations in the epidermis of AD patients are associated
with itch. Increased TEWL occurs due to the damaged
epidermal barrier and causes xerosis and often pruritus.

Irritants, both chemical and mechanical, can more easily
permeate the suboptimal physical barrier of the SC in AD
patients and exacerbate the condition.61

Several mediators of pruritus are directly involved in AD.
Neuronal protease-activated receptor 2 (PAR2) is involved in
the pain pathway, activating both somatic and visceral
afferent nerve fibers.62 Data now suggest PAR2 involvement in
pruritus in AD patients. Mast cell tryptase is a PAR2 agonist
that is also enhanced in AD patients. The SC chymotryptic
enzyme, kallikrein 7, involved in cell turnover and
desquamation, activates PAR2 in nerve fibers, and such
signaling is increased in AD.61

Histamine-sensitive afferent nerve fibers have been
identified that may cause a histamine-induced itch via the
peripheral nerves. However, recent data indicate that
histamine and the H1 receptor may have limited involvement
in AD. This has been demonstrated pharmacologically in that
high doses of antihistamines do not usually alleviate itch in
AD. We now know that H3 receptors pacify itch and H4
receptors foster itch.61

IL-2, like IL-31, may have a role in AD pruritus. IL-2 is a
product of T-cell activation, and its inhibition is the rationale
for topical and systemic immunosuppressant therapies, such
as topical calcineurin inhibitors and cyclosporin A. As
mentioned previously, IL-31 is expressed by Th2 and
therefore overexpressed in AD.61

Keratinocytes and free nerve endings in the skin secrete
substance P (SP), a peptide in the tachykinin family. It can
elicit itch by two different mechanisms, one dependent on
histamine and the other independent of histamine. High levels
of SP exist in AD, and SP plasma levels have been suggested
as a marker for AD severity.61

Prostaglandin E2 (PGE2) is a prostanoid with a direct,
low-level, histamine-independent pruritogenic effect in AD.
Another prostaglandin, PGD2, inhibits itch. Interestingly,
scratching reduces levels of PGD2, suggesting that low levels
of PGD2 are associated with the itch-scratch cycle.
Thromboxane A2, another prostanoid, induces itch-
associated responses through the thromboxane prostanoid
receptors located in keratinocytes and skin nerve fibers.61

Recently, the itch-specific neuron MrgprA3+ has been
isolated. These neurons transmit only itch, exclusive of pain,
and are associated with both acute and chronic pruritic
conditions. This discovery could potentially lead to new
antipruritic therapies in the future.63

Treatment of Atopic Dermatitis 

An individualized approach to the treatment of AD is
warranted based on age, severity, distribution of lesions,
family history, medication history, and disruption of the
patient’s and their family’s quality of life. While there is no
cure for AD, the disease can be effectively managed. The
focus of treatment of an acute flare of AD is symptomatic
relief with control of pruritus and rapid control of cutaneous
inflammation using agents to clear eczematous dermatitis and
reverse xerotic skin changes. The focus of treatment between
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flares of AD is to promote the
maintenance of SC (epidermal)
barrier integrity and function.
This approach implies the
importance of regular incorpor-
ation of proper skin care and
rational product selection,
which serve to prevent at least
some of the exogenous triggers
that can induce flares of AD.

Moisturizers and Barrier
Repair Agents. Maintaining
skin hydration and preventing
increased TEWL is an essential
component of AD treatment.
Research shows that maintain-
ing epidermal hydration can
improve the management of AD
by reducing the overall need for
topical corticosteroid therapy.64–66

Ultimately, epidermal enzymes
involved in maintaining normal
skin function and desqua-
mation are dependent upon an
adequate concentration grad-
ient of water across the SC.67

The physiological water con-
tent of skin ranges between 10
and 30 percent.68 When the
water content of the SC
decreases, cascades of self-
repair of the SC permeability
barrier are immediately in-
itiated, some with an immediate
impact on barrier repair and
others with more delayed and substantive reparative
responses.67,69 The most immediate event is the release of
stored precursor lipids from the granular layer into the SC to
assist in repair of the intercellular lipid bilayer, which
functions to reduce TEWL. Another important process in
barrier self-repair is the increased formation and enzymatic
breakdown of filaggrin into several components of natural
moisturizing factor (NMF), mostly free amino acids, which
serve as “nature’s humectant.” Much of the humectancy
within the SC is due to the hygroscopic properties of NMF,
which attracts and retains water where it is needed rather
than letting it proceed further upward in the SC and be lost to
evaporation. These filaggrin-generated free amino acids,
along with pyrrolidone carboxylic acid (PCA), lactate, urea,
sugars, and small concentrations of other compounds (mostly
electrolytes), provide the necessary humectancy to sustain
SC hydration. Additionally, the content, flux, and gradient of
water within the SC is actively controlled and modulated by
the intercellular lipid bilayer between corneocytes.67,70,71

Impairments of any of the components needed to maintain
proper epidermal water content can lead to increased TEWL
and the development of xerotic changes, skin inflammation,
pruritus, and eczematous dermatitis. Furthermore, atopic

skin is inherently compromised by deficiencies in SC
ceramides, and some patients exhibit various patterns of
FLGm that decrease the production of NMF.72–74 As a result,
patients with atopic skin are inherently further compromised
by increased levels of TEWL even when their skin appears
normal or xerotic (without flare of eczema) and are less
capable of self-repair of the SC barrier due to innate
deficiencies associated with AD.67,72

Exposure to irritants can compromise the SC
permeability barrier with an increase in TEWL and lessened
protection against environmental factors. True soaps, poorly
formulated skin cleansers, and overwashing are common
sources of SC barrier compromise as they increase TEWL,
initiate inflammation, and over time reduce the water-holding
capacity of the skin.75

Moisturizers and barrier repair products are used to
decrease TEWL and improve SC hydration, which leads to
reversal of xerotic skin changes and inflammation associated
with permeability barrier compromise.67,76,77 Additionally, there
is some evidence that use of a barrier repair product alone
may improve function of both the SC permeability barrier
function and the antimicrobial barrier function. In one study,
a ceramide-containing barrier repair product demonstrated

Adapted from Draelos ZD. Therapeutic moisturizers. Dermatol Clin. 2000;18(4):597–607.68
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permeability barrier and antimicrobial barrier restoration and
a reduction in cytokines associated with AD equivalent to
topical tacrolimus.78,79

There are two fundamental components incorporated
into barrier repair products to promote SC hydration:
Occlusives to retard TEWL and humectants to attract and
retain water. Well-formulated barrier repair products contain
both. Petrolatum is the most efficacious occlusive, producing
a near-immediate reduction in TEWL. However, cosmetic
acceptability of petrolatum is poor due to its greasy and messy
characteristics, which inhibit adherence. Silicates provide
some occlusivity along with favorable emolliency and
cosmetic acceptability. Hyaluronic acid is an endogenous
humectant that is used in some barrier repair products and
moisturizers. Other commonly used humectants include
glycerin, urea, propylene glycol, and sodium lactate (Table 2).
Moisturizers comprise substances that penetrate between
desquamating corneocytes and provide lubrication to the
skin.68 Such products are typically available over the counter,
without a prescription, and represent a wide array of different
formulations.

Barrier Repair Medical Devices. Barrier repair
medical devices (BRMDs) are different from over-the-counter
moisturizers in that they have been approved by the US Food
and Drug Administration as a 510(k) medical device. BRMDs
are a unique class of products that incorporate ingredients
intended to augment barrier repair, such as physiological
lipids, niacinamide, and hyaluronic acid. These products
provide barrier occlusivity and humectancy and are
formulated to replenish physiological lipids, promote
substantive barrier repair, and incorporate other agents that
may assist in the reduction of inflammation and promote
healing.80,81 Primary barrier abnormalities in AD were
discussed previously and include an inherent reduction in SC
ceramides that correlates with TEWL impairment. Thus,
ceramides are commonly incorporated into products designed
to restore SC integrity in patients with AD.

Data from a study with a triple-lipid emulsion BRMD
revealed improved SCORAD values and lower levels of TEWL
in children with AD.64 Similarly, a BRMD containing ceramide,
hyaluronic acid, and free fatty acid showed improvement in
structural barrier repair and reduced TEWL as well as
superior patient preference scores; patients chose this
product over a triple-lipid emulsion primarily due to the
favorable characteristics of the foam of the former.82,83 The
high patient acceptance and efficacy of this product may be
correlated, as therapeutic adherence improves clinical
outcomes. Glycyrrhetinic acid is a mild anti-inflammatory
ingredient that is incorporated, along with hyaluronic acid, in
another BRMD. A randomized, controlled study has shown
this product to be effective in reducing pruritus and to be
statistically superior to a placebo vehicle in reducing
symptoms in mild-to-moderate AD.84

The benefits of using a BRMD in AD patients include the
potential reduction in overall use of topical corticosteroids,
and possibly topical calcineurin inhibitors, as well as
restoration of the altered SC permeability function inherently
associated with AD. This is most apparent for flared sites, but

is also applicable to xerotic and normal-appearing skin of
atopic patients.67,85 Sugarman et al86 compared a lipid-based
barrier repair formulation with fluticasone propionate cream
in moderate-to-severe AD patients. Although fluticasone
showed greater improvement than the BRMD at 14 days,
there was no statistically significant difference at 28 days. The
authors concluded that BRMD therapy offers targeted,
disease-specific lipid replacement therapy in addition to
substantial safety advantages.86 Another study compared the
ceramide-hyaluronic acid BRMD foam formulation with
pimecrolimus cream, a topical calcineurin inhibitor (TCI).
Both products exhibited efficacy after four weeks (82% of
BRMD subjects vs. 71% of pimecrolimus subjects); however,
patients preferred the BRMD to the pimecrolimus cream 68
percent to 32 percent.87 Patient preference is significant
because, as we have noted, adherence to therapy is a
significant factor in the treatment of AD. The potential
downside of BRMDs relative to moisturizers is the need for a
prescription.

Topical Corticosteroids. Topical corticosteroids
(TCSs) are the cornerstone of AD treatment and provide a
level of efficacy that has been confirmed in multiple
studies.88,89 A variety of mechanisms contribute to their
effectiveness, including anti-inflammatory, antiproliferative,
and immunosuppressive effects. TCSs suppress the quantity
and activities of many inflammatory cell types and cytokines
including neutrophils, monocytes, lymphocytes, Langerhans
cells, IL-1α, IL-1β, IL-2, TNF, and granulocyte–monocyte
colony-stimulating factor, and they induce anti-inflammatory
proteins (e.g., lipocortins, vasocortin, vasoregulin).3,89 Thus,
TCS therapy induces rapid inhibition of multiple mechanisms
of cutaneous inflammation, provided the TCS potency is
properly matched with the type and severity of disease. The
potency of the TCSs is classified by their potential for
vasoconstriction, which accounts for not only their clinical
efficacy, but also their adverse reaction potential (e.g., skin
thinning, telangiectasia, striae, petechiae, and atrophy).3,4

TCSs are available in a range of potencies from ultra-high
(Class 1) to low (Class 7). Choice of potency depends on the
distribution and surface area of the lesions, their severity, and
the age of the patient. General practice has classically been to
use a low- to mid-potency TCS on the face and intertriginous
areas, and the lowest potency that is effective on the other
areas. Caution should also be used when choosing TCSs for
infants and children.90 Many corticosteroids are not FDA
approved for children; it should be noted, however, that many
clinicians utilize TCSs for treatment of pediatric AD in an off-
label manner. Products approved for use down to the age of
three months include fluticasone 0.05% cream, desonide
0.05% foam and gel, fluocinolone acetonide oil 0.01%, and
hydrocortisone butyrate 0.1% lotion and cream (Table 3). A
29-day study was conducted with hydrocortisone butyrate
0.1% lotion versus vehicle in children aged three months to
less than 18 years with mild-to-moderate AD. Of relevance to
the consideration of age-appropriate therapy selection was
the even distribution of ages in the treatment group—3
months to less than 2 years, 2 years to less than 6 years, 6
years to less than 12 years, and 12 years to less than 18 years
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(n=32, 32, 38, and 37, re-
spectively). Results for the
primary endpoint of achieving a
Physician Global Assessment
score of 0 or 1 were statistically
significant at 49 percent for the
treatment group and 24
percent for the control group at
29 days (P<0.001). Results for
the secondary endpoint of
reduced pruritus were also
statistically significant, with the
change in pruritus averaging
1.4 for the treatment group
versus 0.7 in the placebo group
on a 4-point scale (P<0.001).
No topical steroid-related side
effects were observed in either
group.91

There is a wide selection of
vehicle options for TCS
application. Vehicle choice is
relevant to potency, bioavail-
ability, and efficacy and is an
important factor in patient
adherence. Ointments trad-
itionally have been considered
more potent than other
formulations, though this may
not necessarily be true today
with modernized vehicle
technology. Modern compound-
ing of vehicles with advanced
excipients has altered that
convention. In an in vitro study, five clobetasol propionate
formulations (foam, solution, emollient cream, cream, and
lotion) were tested for skin permeation over a 24-hour period.
The foam vehicle showed superior penetration without regard
to body location. Patient surveys in this study and others have
indicated a preference for foams and lotions over other
vehicles due to ease of application when a larger body surface
area requires treatment, as well as reduced irritation and
cosmetic appeal.82,92 The inference from this study may be that
choosing the best vehicle for the AD patient is just as
important as choosing the optimal TCS. 

According to the guidelines of the American Academy of
Dermatology, despite extensive data on the use of TCSs, there
is a dearth of data on optimal concentration, duration,
frequency, and quantity of application.88 Duration of therapy
for TCSs depends on the severity of the disease, the response
to therapy, and the potency of the TCS. In general, ultra high-
potency TCSs should be used for a shorter length of time (i.e.,
≤2 weeks). Patient “fear of steroids” may also play a role in the
use and duration of TCS therapy, as this may reduce
adherence to therapy. Combination and intermittent
therapies are strategies that have been employed successfully
to increase adherence and reduce adverse effects. The idea of
combination therapy is to use a TCS with another therapy

with a different mechanism of action, such as a TCI or a
BRMD, enabling the use of agents with a reduced potency or
for a shorter duration. Intermittent therapy refers to applying
a TCS (and/or TCI) to active eczematous lesions, usually with
associated pruritus, to control a flare—then, after the patient
is much improved (near clear or clear), transitioning to
proactive or preemptive therapy using a TCS (usually a mid-
potency agent) or TCI applied twice weekly to the sites at
which eczematous flares commonly occur in that patient to
prevent another flare.93 This treatment reduces the overall
exposure to TCS (or TCI) therapy, thus averting potential
adverse effects while at the same time preventing relapse.94

Various other strategies involve sequential use of
different products on an intermittent basis. One such strategy
is to use a TCS for a few days or weeks followed by another
product for a few days or weeks.95 Another is to use the TCS
only in the event of a flare. Data have shown that a short burst
of a high-potency TCS for three days is as effective as a lower-
potency TCS for seven days.96 This approach should be
weighed against other factors, such as cost and symptom
severity, as patients may get longer-term use (e.g.,
intermittent therapy) from a mid-potent TCS.

If all treatment strategies have been exhausted and the
AD appears to be worsening, there is a small chance that the

Adapted from the National Eczema Association. Living with eczema topical corticosteroids: myths & facts.
http://www.nationaleczema.org/eczema-treatments/topical-corticosteroids. Accessed on May 29, 2013.141



patient has an allergy to the corticosteroid molecule itself or
to the formulation. A common method of testing for this
allergy is the patch test using either tixocortol-21-pivalate,
budesonide, or hydrocortisone-17-butyrate. The North
American Contact Dermatitis Group (NACDG) reports that
the incidence of contact allergies is 3.0 percent for tixocortol-
21-pivalate, 1.1 percent for budesonide, and 0.5 percent for
hydrocortisone-17-butyrate.97 While this is definitely
something to consider in the treatment of nonresponsive
individuals, the incidence remains relatively low. In the latest
NACDG patch test allergen list of 65 positive tests, specific
TCSs were ranked at the bottom of the list; each of the TCSs
had a ≤0.6 percent positive reaction and all sterochemical
(allergen) classes were represented.98 Ingredients in the
vehicle may matter in contact allergy as well. A study on the
reproducibility of patch tests and correlation with intradermal
testing also had the objective of identifying the percentage of
positive reactions to preservatives and vehicles used in
commercially available TCSs. Results showed a high
sensitivity to formaldehyde-based products (65%), while 10
percent had a sensitivity to propylene glycol.99

Topical Calcineurin Inhibitors. TCIs are
nonsteroidal immunomodulators, and multiple studies have
shown their efficacy in the treatment of AD.100 Two products
are available in the US. Tacrolimus ointment is approved for
moderate-to-severe AD; the 0.1% ointment is approved for
patients ≥16 years of age and the 0.03% formulation is
approved for patients ≥2 years of age. Pimecrolimus cream is
approved for mild-to-moderate AD patients and is available as
a 1% cream for patients ≥2 years of age. Both products are
approved as second-line agents for the short-term treatment
of active AD lesions and noncontinuous chronic treatment.
Tacrolimus and pimecrolimus have the same mechanism of
action, which, while not completely elucidated in AD, involves
the inhibition of the phosphorylase activity of the calcium-
dependent serine/threonine phosphatase calcineurin and the
dephosphorylation of the nuclear factor of activated T-cell
protein necessary for the expression of IL-2, IL-4, IL-5,
granulocyte macrophage colony-stimulating factor (GM-
CSF), and TNF-α.101,102

The key benefit of TCIs is that they offer a viable
alternative to TCSs without the associated adverse events,
such as atrophy, telangiectasias, purpura, and possible
hypothalamic-pituitary axis suppression, especially with
prolonged use and widespread application. Patients who are
not candidates for TCSs due to overuse, side effects, or
exaggerated patient fear are candidates for TCIs.
Nevertheless, there are some considerations for their use,
such as transient burning or stinging that is sometimes
bothersome, particularly with initial application of tacrolimus.
Also, TCIs may be less effective in moderate-to-severe
disease, particularly when secondary infection is involved.
Furthermore, TCIs are discouraged in some patients with
defective epidermal barrier disorders, such as Netherton
syndrome, in which increases in serum TCI levels can occur
after cutaneous application.103 In 2005, the FDA implemented
a black box warning on TCI labeling due to safety concerns
related to immunosuppression. This warning was issued
based on animal studies using exposures to very high doses, a

limited number of sporadic case reports, knowledge of the
mechanism of action of TCIs, and their potential
toxicities.104,105

At the behest of the FDA, Novartis and Astellas initiated
the patient registries PEER (Pediatric Eczema Elective
Registry) and APPLES (Atopic Prospective Pediatric
Longitudinal Evaluation Study), respectively, as part of their
Phase 4 commitments to acquiring long-term safety data.
PEER is a prospective, observational, parent-reported
epidemiological registry for AD patients aged 2 to 17 years
using topical pimecrolimus; APPLES is a prospective,
observational study in patients with AD using topical
tacrolimus. Endpoints are systemic malignancies and skin
cancers.106 In May 2011, the FDA Pediatric Advisory
Committee reviewed five observational studies published
between 2005 and 2011, assessing outcomes of lymphoma,
melanoma, nonmelanoma skin cancer, and other cancers in
patients treated topically with tacrolimus or pimecrolimus. In
general, the studies showed no increased risk, although one
study showed a possible increased risk of T-cell lymphoma
with tacrolimus (not specific to children).107 Study biases were
acknowledged, as were other potential confounders, including
the protopathic bias, referring to misdiagnosis of the
cutaneous eruption as AD when in fact it had been cutaneous
lymphoma all along.103 The FDA concluded that no new signals
for pediatric malignancies following TCI use were identified in
the postmarketing safety review and that the current TCI
labeling and medication guide reflected the current
understanding of potential safety risks.

Therapy regimens with TCIs are similar to those with
TCSs. Intermittent application of a TCI applied to active
eczematous lesions for control of AD flares has demonstrated
favorable efficacy and safety primarily over durations of up to
12 weeks in pivotal trials, with some studies of prolonged
duration also completed. Tacrolimus ointment has
demonstrated some superiority in efficacy over
pimecrolimus.100,108 During therapy, TCIs are to be applied on a
twice-daily basis every day to sites of active eczematous
dermatitis and not liberally to nonaffected skin, which is
where a BRMD or moisturizer is to be used. 

As discussed previously in the section on TCSs, proactive
therapy with a TCI has been evaluated specifically with topical
tacrolimus. Separate studies in adults and children have
investigated whether proactive application of tacrolimus
(twice to three times weekly) following clearance of active
eczematous dermatitis can increase remission time between
flares of active disease. These studies demonstrated more
flare-free days in the tacrolimus group (compared with a
vehicle group), reduction in the occurrence of AD
exacerbations, and a longer time to first relapse requiring
intervention.109–112 Early intervention with a TCI at the first sign
of a flare may also diminish the need for TCS therapy and
should be coupled with diffuse application of a BRMD or
moisturizer. In a study of 543 patients with mild-to-moderate
AD, twice-daily application of pimecrolimus at the onset of the
first signs or symptoms of AD relapse increased the mean
number of TCS-free days (compared with vehicle) and
reduced the mean number of flares requiring TCS rescue
therapy, with fewer unscheduled office visits.113 A similar
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study was conducted using pimecrolimus versus vehicle, with
TCSs used for flares, in 713 pediatric patients with at least
mild AD. At the endpoint of the study, patients treated with
pimecrolimus experienced fewer major flares and a longer
time to the first major flare.114

Phototherapy. Phototherapy and systemic therapy are
primarily reserved for patients with severe or refractory AD.
Phototherapy has been used in the treatment of AD for years.
Broadband ultraviolet B (UVB), narrowband UVB, UVA1,
UVA/B, and psoralen UVA (PUVA) are the various
phototherapy options available. Jekler et al115 published the
results of a small study in 1992 showing evidence of UVB
radiation as an antimicrobial against S. aureus in AD patients.
This study essentially solidified the benefit of UVB over
sunlight for AD.115 Combination therapy of UVA/UVB was
shown to be superior to broadband UVB, with the
disadvantage of not being able to dose the two spectra
separately. UVA1 light has some utility in AD but pales in
comparison to PUVA and narrowband UVB. PUVA, also
termed photochemotherapy, combines psoralen, which is
taken orally, with UVA. While used for years, it has lost favor
due to the discovery that melanoma risk increases in patients
treated with PUVA many years earlier. Narrowband UVB is
now the modality of choice. Fewer treatments are needed to
achieve remission in AD, which subsequently exposes the
patient to less radiation. Most recently, patients have been
treated with air-conditioned narrowband UVB treatment,
which assumes that patients experience worsening of itching
during phototherapy due to sweating; in addition, salt from
the sweat would irritate lesions.116 A small pilot study using
narrowband UVB was conducted to address the hypothesis
that AD is an immunologically driven disease. Not only did the
patients exhibit a reduction in SCORAD by more than 50
percent, but there was also a greater than 40-percent
reduction in epidermal thickness and a reversal of abnormal
keratinocyte proliferation. Narrowband UVB can have direct
effects on keratinocytes, but a histological reduction was also
observed. Data showed a reduction in CD3 cells and dendritic
cells. The cytokines and chemokines from the Th2, Th22, and
Th1 pathways were also suppressed. This pilot study
intimated that the AD phenotype comprises reversible
objective cellular and molecular biomarkers that can be
pursued in future studies.117

Systemic Therapy. Systemic therapy is generally
reserved for the most severe and refractory patients.
Cyclosporin is a potent immunosuppressive agent that blocks
calcineurin. Multiple studies have demonstrated the benefit of
cyclosporin in severe refractory AD. Success has been
observed in both short-term and long-term (1 year) studies,
and patients sometimes enjoy months of remission.118,119 The
main disadvantages of cyclosporin are multiple drug
interactions; side effects such as nausea, headache, and
paresthesias; and more severe side effects of renal
impairment, hypertension, and possible sequelae of chronic
immunosuppression.120,121

Mycophenolate mofetil (MMF) has shown benefit in severe
AD. MMF blocks T and B lymphocytes and thereby inhibits
inflammatory cells involved in AD. In a small pilot study (N=10)
using MMF, SCORAD scores improved by 68 percent.122

Methotrexate is a folic acid antagonist with anti-
inflammatory effects. Although its use is off label for the
treatment of AD, case reports and small trials have shown
efficacy in refractory patients. A prospective trial of 12
patients with moderate-to-severe AD treated with
methotrexate demonstrated an average improvement of 52
percent from baseline in disease activity plus significant
improvement in quality of life, affected body surface area, and
loss-of-sleep and itch scores.123 Adverse effects that could
limit treatment include nausea, elevated liver enzymes, and
more rarely pancytopenia and hepatic and pulmonary
toxicity.124

Azathioprine, initially developed for prevention of organ
transplant rejection, has immunosuppressive properties
shown to be useful in the treatment of severe, refractory AD.
Randomized, controlled trials are limited, but a review of eight
open, noncontrolled studies totaling 128 adult and pediatric
patients showed overall improvement in AD.125 Results from a
small (N=35, intent-to-treat population), double-blind,
randomized, placebo-controlled crossover study showed a 26-
percent reduction in AD severity scores with azathioprine
treatment compared with three percent for the placebo
group. Azathioprine was not well tolerated, with patients
reporting gastrointestinal side effects (n=14). Also, abnormal
liver enzymes in eight patients and leukopenia in two patients
were recorded.126 Serious side effects of hepatotoxicity,
myelotoxicity, and increased risk of malignancy can occur
with long-term use, which may limit the value of this
medication in the treatment of AD.127

A randomized, single-blind, parallel group study
compared methotrexate (n=20) with azathioprine (n=22).
The primary outcome was the mean change in SCORAD score
at 12 weeks. At the conclusion, the methotrexate-treated
patients had a relative reduction in SCORAD of 42 percent
compared with 39 percent in the azathioprine-treated
patients. Both groups achieved clinically relevant
improvement. There were no statistically significant
differences in adverse events between the two treatment
groups and no serious adverse events in either group.128

Research has been conducted on other systemic
treatment modalities as well, including high-dose intravenous
immunoglobulin, recombinant interferon gamma, and
omalizumab. Omalizumab in particular has effectively
improved some, but not all, patients with AD.129–131 While
promising, these agents have limited peer-reviewed evidence,
and their adverse event profiles and cost may outweigh their
therapeutic benefit unless there is good evidence that the
treatment will likely be effective or is worthy of a trial in a
given case.121

Bleach Baths and Hypochlorous Acid. Sodium
hypochlorite (NaOCl), commonly known as bleach, has
been used for years as a disinfectant and antibacterial
agent. When diluted with water to produce a bleach bath,
sodium hypochlorite chemically converts to hypochlorous
acid (HOCl). A randomized, placebo-controlled,
investigator-blinded, three-month study (N=31) evaluated
bleach baths twice weekly as compared with plain water
baths in patients (age range: 6 months to 17 years) with
moderate-to-severe AD and clinical signs of bacterial skin
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infection. All enrolled subjects maintained their stable
regimen of topical anti-inflammatory medication and
emollient use, and all received a 14-day course of oral
cephalexin. The study group using bleach baths also applied
intranasal mupirocin ointment twice daily for five days, while
the group taking plain-water baths applied intranasal
petrolatum ointment (placebo control). The objective was to
determine the prevalence of community-acquired methicillin-
resistant S. aureus (MRSA) in AD patients and to determine
whether suppression of S. aureus with bleach baths and
intranasal mupirocin correlated with decreased eczema
severity. Results showed greater mean reductions from
baseline in EASI scores in the bleach-bath group relative to
the control group. EASI scores for the head and neck did not
improve in the bleach-bath group, as these areas were not
submerged in the bleach bath. Interestingly, throughout the
study, skin cultures from patients in both groups continued to
yield S. aureus, although it is likely that the bacterial load
(quantity of organism) was reduced, which may possibly
relate to improvement in AD. This study also suggests the
possibility of other mechanisms of action of bleach baths in
improving AD and reducing associated pruritus.132 It has been
suggested that HOCl may have the ability to modulate some
of the mediators of pruritus in AD discussed earlier. A known
endogenous product in humans, HOCl is the end product of
the polymorphonuclear leukocyte respiratory burst. HOCl
may decrease proinflammatory protease activity and
interleukin expression, thus contributing to interruption of
the pruritus cycle.133 An open-label pilot study (N=20)
evaluated the use of the combination of HOCl and NaOCl in a
hydrogel in patients with mild-to-moderate AD over a seven-
day period. HOCl/NaOCl hydrogel was applied twice daily as
monotherapy over the first three study days and continued
twice daily in combination with a designated hyaluronic acid-
ceramide-based barrier repair therapy through Day 7.
Investigator and subject assessments were performed on
Days 1, 3, and 7. The primary endpoint of a decrease in
pruritus was achieved, with a 23-percent reduction on Day 1,
a 44-percent reduction on Day 3, and a 71-percent reduction
on Day 7.134 Recently, the second-generation product,
Aurstat® Anti-Itch Hydrogel (Onset Dermatologics,
Cumberland, Rhode Island), received FDA approval as a
510(k) medical device. This product is unique in that it
contains only HOCl, as compared with other products in this
category, which also contain NaOCl. This patented difference
allows for a reduced pH level that is compatible with the acid
mantle of the skin.135

Antibiotics. AD patients are highly susceptible to skin
infections due to fissured xerotic skin and an abnormal
antimicrobial barrier and exhibit a higher rate of colonization by
S. aureus compared with normal skin (nearly 100% vs. ≤30%,
respectively).136 This higher-than-normal colonization is due, in
part, to decreased levels of AMPs in skin, as previously
explained. In turn, some strains of S. aureus produce
superantigens that interact with the cutaneous immune system,
leading to precipitation and/or prolongation of a flare. The most
commonly used oral antibiotic for treatment of non-MRSA
infections in AD is oral cephalexin.137

Given the extensive colonization of S. aureus on the skin

of AD patients, there has been concern that these individuals
may have higher rates of MRSA colonization and infection.
However, this is not the case. While most hospitalized or
otherwise immunosuppressed patients colonize S. aureus
(quite often MRSA) in their nares, data have shown that, in
actuality, resistant strains of S. aureus are present in only a
very small proportion of AD patients. The prevalence of MRSA
in a study of AD patients (7.4% skin, 4% nares) was negligible
compared with the general population (75–85%).132

Treatment Algorithm (Figure 1)

The consensus for the treatment algorithm presented here
is founded on both evidence-based medicine and clinical
experience. The objective is to provide a succinct, easy-to-use
model with the goal of increasing patient adherence and
favorable outcomes.

All patients should be educated on skin care. Patients
should be instructed to take short baths (5 to 10 minutes in
duration) with a gentle soap-free cleanser, pat skin gently to
dry, and follow immediately with a moisturizer or BRMD
applied to the entire body. If the patient has a history of S.
aureus infection, consider recommending the application of
an antibacterial cleanser to the skin from the neck down for
three minutes before the bath.138 Alternatively, the patient
may bathe in a bleach bath (one-quarter to one-half cup of
bleach in a one-quarter-filled tub of water).139

Since bleach baths could be disagreeable to some patients,
and the mechanism by which bleach baths improve AD remains
unknown, the packaged 510(k) products containing
hypochlorous acid (leave-on anti-itch hydrogel), sodium
hypochlorite (body wash), or sodium hypochlorite/
hypochlorous acid (leave-on hydrogel) may be helpful
alternatives. The hypochlorous acid product is available in a kit
packaged with a BRMD to address the need for barrier repair
along with the treatment of itch. It is important to note that
while these agents contain the ingredients found in bleach or
bleach baths, they have not been reviewed or approved by the
FDA for use as antimicrobial agents.

Environmental triggers that may aggravate the patient’s AD
should be avoided. The patient should avoid irritating clothing
(e.g., wool), aeroallergens (e.g., dust, outside allergens), food to
which he or she has a known allergy, and extreme temperatures
(particularly indoor heat and air conditioning), and any factors
that increase patient stress should be minimized.121

Before determining a treatment plan, it is essential to
assess the patient’s condition and the severity of his or her
disease. The SCORAD and EASI instruments are tools that may
be employed for this assessment, but which are most often
utilized in clinical studies.1 The clinician is encouraged to
incorporate some method of consistent grading of major clinical
features, symptoms, and psychosocial effects of AD in order to
monitor progress. Patients who present with severe AD, and
those who have moderate-to-severe AD and are under the age
of one year, should be referred to a dermatologist.

The stepwise algorithm is as follows:
First Line. All patients—mild, moderate, or severe on

initial presentation—should begin therapy with a TCS. The
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choice of TCS depends on several factors:
potency, vehicle, site, and duration of
therapy. It is good practice to start with the
lowest potency that will achieve results,
although some suggest more rapid control
with an agent of greater potency used over
a short duration (≤7–10 days), after which
the potency of the TCS is tapered once
reasonable control of the flare is
achieved.90

As mentioned previously, vehicle is
important and can make a difference in
patient adherence as well as clinical
outcomes. Patient satisfaction with the
product’s vehicle leads to better ad-
herence. For areas of the body that are
particularly dry or are not as easily
penetrable (e.g., the soles of the feet), an
ointment or lipid-rich lotion or cream may
work best. In hair-bearing areas and those
involving larger body surface area, mid-
potency TCS lotions with high lipid
content may be preferred due to greater
spreadability and cosmetic elegance as
compared with thick creams or ointments.
Areas of the face and intertriginous areas
should use a low-potency TCS or a TCI
may be considered.

Duration of treatment depends on
many factors, and it is difficult to provide
guidance for each circumstance. It is
recognized that many clinicians prefer to
customize their patients’ treatment reg-
imens and may prescribe off label with
regard to duration of TCS use. Data have
shown that TCSs should be applied no
more than once or twice a day. High-
potency TCSs should not be used for longer than a few weeks,
and should be used intermittently for control of flares, then
discontinued or tapered down in frequency of use (e.g., to twice
weekly).94

The TCSs are applied only to the active eczematous lesions
of AD to minimize potential adverse reaction exposure area.
Concurrent, diffuse application of a BRMD or an effective
moisturizer to affected and nonaffected skin is recommended
on a daily basis both during and between AD flares to address
SC barrier integrity and function.

Second Line. AD that is not responsive to a TCS should
be treated with the addition of a TCI. Data have demonstrated
the effectiveness of TCIs in AD, and the steroid-sparing feature
offers a valuable alternative. Patients with severe AD not
responsive to either TCSs or TCIs should be considered for
phototherapy or systemic therapy.

As with TCS, TCIs are applied to the active eczematous
lesions of AD. In addition, concurrent diffuse application to
affected and nonaffected skin of a BRMD or quality moisturizer is
recommended on a daily basis both during and between AD flares.

Maintenance Therapy. Because AD is a chronic
condition and there are inherent SC barrier deficiencies even in

the presence of normal-appearing skin, maintenance therapy is
vital to the long-term control of AD. Consistency with gentle
cleansing and constant skin hydration with a moisturizer or
BRMD each day is imperative, with overwashing avoided.67 In
addition, early incorporation of a TCS and/or TCI for control of
an active flare is very important, with the options of a proactive
or rotational schedule for prevention of recurrences of AD. Use
of hypochlorous acid, either in the form of bleach baths or in a
topically applied vehicle, is safe for long-term use, and both
bleach baths and topical hypochlorous acid in a hygrogel have
been shown to reduce itch in AD in controlled trials.132,134

Special Circumstances. AD cases that are complicated
by infections require an antibiotic. Most cases of S. aureus
infection are responsive to 10 to 14 days of oral cephalexin.
Localized S. aureus infections may be treated with a seven-day
course of topical mupirocin or a five-day course of topical
retapamulin.

Oral antihistamines have not been conclusively shown to
be effective in relieving pruritus, but sedating antihistamines
may be helpful in promoting sleep. A sedating antihistamine,
such as diphenhydramine, doxepin, or hydroxyzine, is
recommended. In children, diphenhydramine may result in a

Figure 1. Atopic dermatitis treatment algorithm

a   Sedating antihistamines may be utilized for their soporific effects at night
b   Bleach bath or topical NaOCl/HOCl or HOCl products recommended for pruritus reduction
c   First-generation cephalosporin recommended as empiric drug of choice for presumed methicillin-sensitive 

S. aureus infections, unless guided otherwise by culture and sensitivity testing
AD=atopic dermatitis; AH=antihistamine; BRMD=barrier repair medical device; TCI=topical calcineurin inhibitor; 
TCS=topical corticosteroid; UVB=ultraviolet B
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paradoxical hyperactive state; hence, hydroxyzine is often the
first choice of antihistamine in children. Infants under the age
of one year who present with severe AD and do not respond to
first- or second-line therapy should be considered for genetic or
immunological evaluation or differential diagnosis evaluation.

Future Directions in the Treatment of Atopic
Dermatitis. Treatment for moderate-to-severe AD that is both
effective and safe is lacking. Systemic therapies currently in use
are riddled with side effects and drug interactions. Research is
beginning to focus on molecular medicine and disease
pathogenesis to develop new treatments. Clinical trials are
emerging with specific immune antagonists. Studies are
targeting the Th2 axis, IgE, Th22/IL-22, and anti-p40 antibodies
that block IL-12 and IL-23, in addition to phosphodiesterase 4
(PDE4) inhibitors that block inflammation. There are several
targets within the Th2 pathways. Dupilumab, a fully human
monoclonal antibody, targets IL-4Rα, allowing for dual IL-4/IL-
13 antagonism, and potently inhibits the Th2 pathway. IL-4/IL-
13 is responsible for inhibiting keratinocyte differentiation,
driving Th2 differentiation, activating B cells/IgE class
switching, and recruiting eosinophils. Analysis of pooled phase
1b studies has shown significant improvement in AD severity
and pruritus with dupilumab and improvement in Th2
inflammatory markers in the skin.17,18 Finally, there is interest in
the thymic stromal lymphopoietin (TSLP) receptor, a mediator
of the Th2 cell. Blockade of this receptor is under
investigation.140

The mechanism of action of recently described topical
therapies has also been studied. Specifically, hypochlorous acid
has been shown to neutralize IL-6 and LTB4 while it increases
inhibitory α2-macroglobulin binding to IL-2, TNF-α, and IL-6
trials.133 It also chloraminates histamine, effectively impeding its
biological reactivity. Each of these pathways may underlie the
pruritic pathways involved in AD.133 Additionally, hypochlorous
acid may decrease protease binding and modulate interleukins
involved in the inflammatory cascade in a dose-dependent
manner.133
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